T he burden of infection HIV type 1 (HIV-1) continues to increase worldwide. 1 2 Men who have sex with men (MSM) remain one of the core groups at highest risk of HIV-1 despite a significant decline in the rates of new infections in certain areas of the world. 2 Sexually transmitted diseases (STDs), to include co-infections with other viral and bacterial agents, represent one of the most important predisposing factors among MSM communities. 3 In Latin America, there are an estimated 1.2-2.1 million HIV-1 infected people 4 ; concentrated epidemics among MSM who engage in unprotected sex account for a significant proportion of these infections. Other factors such as injecting drug use (IDU) and heterosexual transmission are of increasing importance, however. 1 4 Moreover, it has recently been estimated that between 8-24% of MSM in capital cities of Latin America are infected with HIV-1, 5 accounting for approximately 42% of the total cumulative AIDS cases. 6 As a comparison, in the United States, MSM accounted for approximately 53% of all new infections by the year 2000. 7 Clearly, MSM comprise a heterogeneous community and bisexual men represent an important ''bridging'' core group for transmission to other populations such as heterosexually active women in many parts of the world. Recent studies conducted in the United States, Australia, and Europe have documented changes in risk taking behaviour among MSM. 8 Changes in risk behaviours have led to a significant increase in new HIV infections, principally because of the increase in risk associated with STDs among MSM. [8] [9] [10] [11] [12] [13] Thus, continued surveillance are necessary to improve and implement preventive efforts as well as a means to better identify behaviours that contribute to the spread of HIV and other STDs among MSM. 13 HIV-1 prevalence estimates among MSM groups have been reported in only a few studies in South America. [14] [15] [16] The data in this report, which include numerous MSM and FCSW (female commercial sex workers) cohorts, represent the largest cross sectional examination of HIV-1 prevalence conducted in South America to date, and include references to information which will be presented elsewhere by one of our collaborators (SMM). In a preliminary analysis among MSM communities, STDs and drug related risk factors were initially observed to be associated with HIV-1 infection. To seek a better understanding of risk behaviors, risk factors, and the geographic distribution of HIV-1 among MSM in this region, additional analyses were carried out in greater detail including country by country specific risk factors for HIV-1 infection. 14 Study protocols were approved in advance by human use ethics and institutional review boards in each country as well as by the US Navy Medical Research Center (NMRC), Silver Spring, MD, USA. All MSM subjects were 18 years of age or older, agreed to participate in the study, and were enrolled after providing written informed consent in accordance with human use study guidelines. MSM participants were contacted at public and private venues and meeting locations (such as discos and bars) as well as in the street (in the case of male commercial sex workers in Montevideo, Uruguay). No records of potential versus actual participants were collected in these studies; therefore, no assessment of completeness and representativeness of MSM participation could be achieved. Baseline demographic and epidemiological data, which contained information regarding sexual and other risk behaviours were collected by trained staff with experience in HIV and STD prevention using a standardised questionnaire. Participants were also asked about their lifetime and length of use of drugs, including marijuana, cocaine, and heroin (either past or present). A venous blood sample was collected from each participant for HIV antibody testing as detailed below and as previously published. 14 Participants received counselling on reducing STD infection risk, and were referred to appropriate medical and social services.
METHODS

Study population
Laboratory testing
Details of laboratory testing have been described in detail elsewhere. [14] [15] [16] Briefly, serum samples were tested for antibodies against HIV-1 by enzyme linked immunosorbent assay (ELISA) screening (Bio-Rad, Hercules, CA, USA), and repeatedly reactive samples were subjected to western blot (WB) confirmation using standardised FDA approved testing kits (Calypte Biomedical, Alameda, CA, USA).
Statistical analysis
HIV-1 seroprevalences were expressed as percentage. x 2 and Fisher's exact test were utilised to compare differences in categorical variables. Mann-Whitney U and Kruskal-Wallis H, two non-parametric tests, were used to compare differences between continuous variables. Variables of interest in this initial analysis included age, number of sexual contacts per week (categorised as 0-1, 2-3, and 4 or more), STD history, sexual contact with foreigners, use of drugs in the present and past (marijuana, cocaine and/or heroin), injecting and non-injecting drug use, alcohol use, and history of previous blood transfusions.
To assess the type of drug used and mode, three separate categories were created in the database (no drug use as reference category, non-injecting, and injecting drug use). Age was categorised into quartiles to evaluate the presence of linear association of increasing HIV-1 seroprevalence with age. Two separate regions of South America were looked at in more detail, the Andean region consisting of Colombia, Ecuador, Peru, and Bolivia, and the Southern Cone region consisting of Argentina, Paraguay, and Uruguay. Odds ratios (OR) and adjusted ORs (AOR) controlling for age (years) and number of sexual contacts per week were estimated in univariate and multiple logistic regression analyses as well as associated 95% confidence intervals (95% CI). Potential risk factors that were found to be significant in univariate analysis, or with a p value ,0.15, were entered in a forward stepwise selection multivariate logistic regression model to identify independent risk factors associated with HIV-1 infection. Goodness of fit was assessed by the HosmerLemeshow test. 17 All reported probability (p) values are two sided; p values of ,0.05 were considered to be statistically significant. All data analyses were performed using SPSS v.10 (SPSS Corporation, Chicago, IL, USA) and SAS v.8.0 (SAS Institute, Cary, NC, USA).
RESULTS
A total of 13 847 MSM participants were enrolled in this study between 1999-2002. Of these, 12 517 (90.4%) were enrolled in the Andean region and 1330 (9.6%) in Southern Cone countries. Given their high level of involvement by MoH and NGOs in pre-existing collaborations with MSM based studies in the past, two countries accounted for over two thirds of the study sample; Peru which accounted for 10 939 (87.4%) participants in the Andean region, and Argentina which accounted for 819 (61.6%) participants in the Southern Cone countries. In Peru, since 1996, the MoH has implemented biannual HIV and STD sentinel surveillance as a way to monitor the HIV epidemic among MSM. The median age of participants was 25.0 years (range 18-75), and a significant difference was found among countries with subjects from Argentina found to be older (p ,0.001). The overall median age of HIV positive subjects was 28.0 years (range 28-32). HIV positive subjects were found to be significantly older than HIV negative ones in Colombia, Ecuador, Peru, Bolivia, and Uruguay (p ,0.05).
HIV-1 prevalence analysis HIV-1 seroprevalence by country is shown in table 1. The overall HIV-1 seroprevalence among all participants was 12.3% (range 11.0%-20.6%). The highest seroprevalence was noted in Bolivia (20.6%) and the lowest in Peru (11.0%). HIV-1 seroprevalences were also found to be higher, on average, in the Southern Cone region when compared to the Andean region (15.2% v 12.0% respectively, p = 0.001). A linear association of increasing HIV-1 seroprevalence with age (by quartile intervals, p ,0.05 by x 2 for trend) was found in both regions (fig 1) . This linear association was also found by country, with the exception of Paraguay (table 2) .
Comparison of HIV-1 seroprevalence for each potential variable, in a country by country fashion, revealed significant differences (table 3) . In general, the difference in HIV-1 seroprevalence was found with multiple sexual contacts (Ecuador, Peru, and Uruguay), for those with an STD history (all countries except Uruguay and Paraguay), for those who reported having had sex with foreigners (Peru, Bolivia, and Uruguay), for those who engaged in any kind of drug use (Bolivia and Uruguay), for those who consumed cocaine (Bolivia, Uruguay, and Paraguay), and for those who reported IDU behaviours (Bolivia and Uruguay). No significant differences in HIV-1 seroprevalence were observed for the very few individuals who reported using heroin (n = 26), as well as for those who reported consistent alcohol use, or who gave a previous history of blood transfusion.
Risk factor analysis
Numerous potential risk factors were associated with HIV-1 infection in univariate and multiple analyses (adjusted for age and number of sexual contacts per week), and those found to be statistically significant are shown by country in table 4. A history of a previous STD was associated with a consistent increased risk in all countries, except Uruguay and Paraguay (ORs = 1.9-2.9, AORs = 1.8-2.7). In addition, multiple weekly sexual contacts represented a secondary risk factor in Ecuador, Peru, and Argentina (ORs = 1.6-2.9, AORs = 1.6-3.1). By contrast, non-sexual risk behaviours, especially the use cocaine, increased the risk of infection in the countries of Bolivia, Uruguay, and Paraguay (ORs = 2.5-6.5, AORs = 2.6-6.1). Additionally, an IDU history increased the risk only in the countries of Bolivia and Uruguay (ORs = 2.6-3.2, AORs = 2.7-2.8). Sexual contact with foreigners was also associated with HIV-1 infection in Peru, Bolivia, and Uruguay (ORs = 2.1-2.4, AORs = 2.1-2.2). Age (years) was also to be associated with HIV-1 infection in Andean region (OR = 1.04, 95% CI = 1.03 to 1.05, p ,0.001) as well as in the Southern Cone (OR = 1.02, 95% CI = 1.00 to 1.04, p = 0.036).
All significant associations found in the univariate analyses essentially remained in the multiple analysis with the caveat that two additional potential risk factors were also associated with HIV-1 infection in multiple analyses-use of marijuana in Bolivia (AOR = 1.98, 95% CI = 1.19 to 3.30, p = 0.009) and having two or three sexual contacts per week in Argentina (AOR = 2.01, 95% CI = 1.10 to 3.67, p = 0.023).
Evaluation of risk factors by multivariate logistic regression analysis using a forward stepwise selection process is illustrated by country in table 5. Independent predictors of HIV-1 infection varied among countries. A previous STD history remained independently associated with HIV-1 infection in the Andean region (ORs = 1.8-2.4), and in Argentina (OR = 1.9). An increased number of sexual contacts per week was also found to be an independent predictor of HIV-1 infection in Ecuador (OR = 2.1), Peru (OR = 1.5), and Argentina (OR = 1.9). Sexual contact with foreigners was an important factor only in Peru (OR = 2.0) and Uruguay (OR = 2.1). An IDU history was associated with an increased risk in Bolivia (OR = 2.3) and Uruguay (OR = 3.4), whereas non-injecting drug use and use of cocaine were only found to be an important factor predicting HIV-1 infection in Uruguay (OR = 7.4) and in Paraguay (OR = 6.5), respectively. HIV-1 among South American MSM
DISCUSSION
To our knowledge, this study represents the largest cross sectional epidemiological study of HIV-1 among MSM communities in Latin America. Our results suggest a high HIV-1 seroprevalence in all seven countries (overall 12.3%, range = 11.0%-20.6%), and especially in urban centres of the region (overall 14.6%, range = 12.5%-23.2%). Previously published, population based, HIV seroprevalence studies 22 Thus, it is apparent that the epidemic in most countries of this region is still concentrated among MSM communities and, in some cases, in injecting drug users. 23 24 In this study, Uruguay (16.9%) reported the highest HIV-1 seroprevalence in the Southern Cone region. This elevated HIV-1 seroprevalence may be explained because MSM participants from Uruguay were male commercial sex workers. However, the HIV-1 seroprevalence of this high risk core group was found not to be significantly different from that found for MSM in Argentina (14.5%, p = 0.266) or Paraguay (13.0%, p = 0.446).
Different potential risk factors associated with HIV-1 infection have been found and varied among countries. However, above all other factors, an STD history appears to constitute a common risk factor associated with HIV-1 infection in the whole region of South America. This is very concerning since increases in HIV prevalence among MSM communities in the United States and elsewhere have been recently described in association with viral and bacterial STDs. 3 8-13 25 26 Clearly, a renewed effort in prevention of STDs and understanding predisposing behavioural and sexual health risk practices is necessary in order to try to stem the tide of the HIV epidemic among MSM communities in this region. We were unable to evaluate the association between HIV-1 seropositivity and condom use given a high number of non-responders when country specific analyses was performed. However, after pooled analysis by region was performed (for example, Andean and Southern Cone region analyses separately), no significant association between condom use and HIV-1 infection was found after controlling by age and number of sexual contacts per week.
A geographic difference in patterns of use of non-injecting and injecting drugs has also been observed in our analyses. MSM from the Andean region, except for those in Bolivia, were less likely than MSM from Uruguay or Paraguay to report use of drugs. Our data seem to suggest that, in countries where harm reduction programmes against illegal drug use are being implemented, it will be necessary to ensure that such interventions are sustained, especially as they relate to making sure such public health measures are targeted towards the very high risk population of IDUs. 27 We recognise that these cross sectional studies have some inherent limitations because of potential non-representativeness of the study population as well as the inherent difficulties associated with identifying and recruiting ''stigmatised'' members. Therefore, the findings of this study may be biased and may not accurately represent the true situation among MSM communities across the region. Despite these limitations, it is noteworthy to mention that all study participants were asymptomatic at time of enrolment and had not had a previously documented HIV-1 test in the past. Thus, we strongly think that we could estimate actual HIV-1 seroprevalences and associated risks in a reliable manner, without the real possibility of including previously documented HIV infected individuals in our study sample.
In conclusion, a previous STD history and exposure to multiple partners are known to be important determinants associated with HIV infection among MSM in most countries of South America (all except Uruguay and Paraguay). By contrast, use of illegal drugs, such cocaine, also appears to play an important part among MSM, especially in the Southern Cone countries of Uruguay and Paraguay. Effective, public health oriented, local educational and intervention programmes must be tailored in this high risk group vulnerable to HIV infection in each country according to the local prevailing sexual and social behavioural risk patterns.
H Manrique, Programa Nacional de Control de ETS y SIDA (PROCETTS), Ministerio de Salud, Lima, Peru
